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Anaerobic Digestion

Anaerobic digestion (AD): Valorise
biological sludges into CH,

Mixing in AD is an energy intensive
operation in WWTP

A better understanding is required to
improve our knowledge In:

* Design

« QOperation

» Coupling with biochemical models

Sludge is non-Newtonian (shear
thinning) from 1-2% Total Solids

Breda (The Netherlands) digester *8935m3
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Critical review on state-of-the-art of
* CFD reactor modeling (validation)
* Fluid properties
* Link with biochemistry
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Lab scale

PIV data
« Validation metrics u, k,y, u, &
* Uncertainty quantification
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Calibration of
rheological models

[Model validation:
« RANS vs PIV

« Discussion on simplifying
the model for up-scaling

\’ Validation range
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CFD model validated
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Full scale

Measuring campaign

Stratification
Sludge characterization

Full-scale CFD

\_

Mixing assessment
Compartmentalisation
Sensitivity analysis
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Full scale measuring campaign
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Particle Image Velocimetry (PIV)

Flow visualisation technique to obtain 2D
velocity fields for validation purposes

Lightning A310
(Hydrofoil impeller)

Scaled-down

Laser stirring tank

100, 250, 500rpm
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Mean velocity fields
100 rpm

500 rpm

1.07
0.91
0.76
"""""""" 0.61 —
= D
~ [}
N g
0.46 —
0.31
0.15
0.00
04 06
r/R
40.90 24.54 65.76 04 577.0 69.24
35.19 2112 54.77 4865 58.38
02+
26.06 15.64 380 3458 a1s
00+
19.30 11.58 26.36 258 295
“02 ™S
1429 858 18.29 1747 20,97
— -0.44 —
1058 | 635 12.69 Z ﬁ 12427 14.91 Z
izl >~ > ?, ~~
e Pe N e
7.84 47 88 883 106
5.80 348 611 0.8 62.8 7.53
430 2.58 424 -104 446 535
318 191 2.94 _124 n7 381
236 141 2.04 25 27




Computational Fluid Dynamics (CFD) model

Fluid surface (top)




CFD VS PIV

Mean Velocity Z=-5 mm Z=-85 mm
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